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FLAME-RESISTANT PLASTER BOARD AND ITS 
MANUFACTURE 

BACKGROUND AND SUMMARY OF THE 
A INVENTION 

The present invention relates to a ?ame-resistant 
plaster board, which is markedly inhibited in generation 
of smoke on heating or ?re without reduction of the 
mechanical strength. 
A large amount of plaster board is now in use as a 

?ame-resistant building material due to the excellent 
?ame-resistant performance and low-price of plaster. 
The ?ame-resistant and mechanical performances of a 
plaster board dependlargely upon the property of the 
board paper constituting *the' outside ‘of the plaster 
board. When-a plasterboard has a thin plaster layer, 
such tendency is more increased.‘ 
The board paper ‘will burn on heating or ?re, but the 

?ring of the board paper is inhibited by the dehydration 
‘ of plastic dihydrate, thus causing a phenomenon called 
“Smolder”. Accordingly, in the smolder, the generation 
of smoke tends to become large because 'of the control 
ling of temperature rise -of the board material. The 
weight of the board paper constituting the outside of the 
plaster board is limited, for instance, to about 300 g/m2 
in the case of a plaster board of about 9 mm in thickness, 
for practical use. Even with such limitation, the plaster 
board shows a smoking coef?cient (C.A.) of only 
around 60, which is the second class of ?re-resistance 
(“semi-non-in?ammable”) as speci?ed by JIS (Japanese 
Industrial Standard) A-l32l, or sometimes more. The 
term “smoking coefficient” herein used is intendedto 
express an‘amount of smoke in the surface-heating test 
of a plaster board which .is speci?ed in J IS A-l32l. 

In order to maintain the excellent ?ame-resistant 
performance of a plaster board, non-in?ammable min 
eral ?bers such as glass wool and asbestos ?bers may be 
used as a material for the board paper. However, these 
mineral ?bers are relatively1 expensive and insuf?cient 
in adhesion to plaster. While it has been proposed to 
coat the surface of a plaster board prepared by a con 
ventional method with a swellable ?re-proof paint or to 
over the said surface with an aluminum foil, the plaster 
board thus obtained is not economical. Impregnation of 
the board paper as a material for a plaster board with an 
aqueous solution of a ?ame retardant such as ammo 
nium sulfamate guanidinocarbonic acid, ammonium 
phosphate or ammonium‘polyphosphate can not pro 
duce a satisfactory smoke-inhibiting effect. 
As an result of the extensive study on the economical 

treatment of a plaster board for enhancement of its 
?ame-resistant performance,‘v particularly of its perform 
ance in inhibiting the generation of smoke on heating or 
?re without reduction of the mechanical strength, it has 
been found that a remarkable smoke-inhibiting effect 
can be obtained by allowing a board paper to contain at 
least one alkali compound which easily decomposes or 
melts on heating. A plaster board with such board paper 
having, for example, a thickness of about 9 mm passes 
the grade “non-in?ammable” when tested according to 
the method as speci?ed in I IS A-l32l. 
According to the- present invention,- there is provided 

a ?ame-resistant plaster board characterized in that the 
board paper constituting the outside of the plaster board 
contains at least one alkali compound selected from the 
group consisting of hydroxides and salts of alkali metals 
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2 
and alkaline earth metals, which easily decompose or 
melt on heating. . 

As the hydroxides and salts of alkali metals, there 
may be exempli?ed MOH, MHCO3, M2CO3, MAIOZ, 
M20(SiO2)1_3, M2SnO3, M2MoO4, M2WO4, RM, R'MZ 
and R’HM (wherein M is sodium or potassium, R is a 
C1-C3 monobasic fatty acid residue and R‘ is a C2-C4 
dibasic fatty acid residue). As the hydroxides and salts 
of alkaline earth metals, there may be exempli?ed 
M'(OH)2, M'CO3, RZM' and R'M’ (wherein M' is cal 
cium, magnesium or strontium and R and R’ are each as 
de?ned above). Speci?c examples include sodium hy 
droxide, sodium carbonate, sodium hydrogencarbonate, 
sodium formate, sodium acetate, sodium oxalate, so 
dium succinate, sodium aluminate, water glass, potas 
sium hydroxide, potassium carbonate, potassium hydro 
gencarbonate, potassium formate, potassium acetate, 
potassium oxalate, potassium succinate, calcium for 
mate, calcium oxalate, etc. Economically preferred are 
salts of sodium and calcium. These compounds will be 
hereinafter referred to as “alkali compounds”. The al 
kali compounds as mentioned above may be used alone 
or in combination. 
The effective amount of the alkali compound for 

inhibiting the generation of smoke is about 1 to 30 % by 
weight, preferably about 3 to 15 % by weight, based on 
the weight of the board paper. When the amount of the 
alkali compound is less than the said lower limit, the 
smoke-inhibiting effect of the plaster board is much 
lowered. While the use of the alkali compound is an 
amount more than the said upper limit does not result in 
the elevation of the effect, it rather produces disadvan 
tages such as exudation of the alkali compound to the 
surface of the board paper due to the hydroscopic prop 
erty. The alkali compound is usually employed in the 
form of aqueous solution or slurry at a concentration of 
about 10 to 30 % by weight. 
The ?ame-resistant plaster board of the invention 

may be prepared by treating a plaster board molded in 
advance with an aqeuous solution or slurry of the alkali 
compound to impregnate such solution or slurry into 
the board paper constituting the outside of the plaster 
board, or by molding a plaster board using a constituent 
of the outside a board paper previously treated with an 
aqueous solution or slurry of the alkali compound to 
impregnate such solution or slurry therein. 
For instance, an aqueous solution or slurry of the 

alkali compound is applied to a plaster board so as to 
penetrate the solution into the board paper constituting 
its outside, optionally followed by treatment with a 
water-repellent, and the resulting plaster board is dried. 
This process is applicable irrespective of the kind of the 
alkali compound, and low-price alkali compounds such 
as water glass, sodium hydroxide and sodium carbonate 
may be employed. , 

Further, for instance, the alkali compound sparingly 
soluble in water (e.g. oxalates) in the form of aqueous 
slurry is applied to papers which are used to constitute 
the surface and inner layers of a board paper, and the 
resulting papers are laminated with a paper which is 
used to constitute the back side layer and is not applied 
the alkali compound to make a broad paper. Using such 
board paper, a plaster board which is ?ame-resistant 
may be molded. 

Furthermore, for instance, an aqueous solution of the 
alkali compound showing nearly neutral such as for 
mates or acetates is applied to a board paper, for in 
stance, by dipping or coating; if necessary, the resulting 

1 



4,064,317 
3 

board paper may be treated with a water-repellent, 
followed by drying. The thus prepared board paper'is 
molded to make a plaster board. The use of such salt 
which hinders the adhesion between the plaster and the 
board paper as alkali metal salts other than formates and 
acetates is to be avoided. ' i 

In general, the board paper constituting or to consti 
tute the outside of a plaster board is treated with a wa 
ter-repellent, and therefore its treatment with the alkali 
compound does not sometimes assure the suf?cient 
penetration unless a strongly basic alkali compound 
such as sodium hydroxide, water glass, sodium alumi 
nate or sodium metasilicate is used. 'When the alkali 
compound does not suf?ciently penetrate into the board 
paper, it may be crystallized out on the surface of the 
board paper on drying so that a satisfactory smoke 
inhibiting effect is not exerted. Because of this reason, 
the pre-treatment of the board paper with a penetrating 
agent is recommended. As the penetrating agent, there 
may be used an aqueous solution of a surfactant, a 
water-soluble lower aliphatic alcohol, aqueous ammo 
nia or the like. Among them, the use of a surfactant is 
particularly preferred. In case of using a surfactant as 
the penetrating agent, an aqueous solution containing 
about 0.5% by weight of the surfactant may be impreg 
nated into the board paper in an amount of about 50 to 
100 g/ml. ' 
As the result of the treatment with the alkali com 

pound, the board paper may tend to lose the sizability 
resulting in deterioration of water-resistance. There 
fore, the plater board after the treatment with the alkali 
compound is desired to be treated with a water-repel 
lent. As the water-repellent, there may be used, for 
instance, paraffin waxes, petroleum resins, polyfatty 
acids, silicon resins and other synthetic resins, prefer 
ably in the form of aqueous emulsion. For instance, 
their aqueous emulsion having an available solid con 
tent of about 5% by weight may be applied to the board 
paper treated with an aqueous solution or slurry of the 
alkali compound in an amount of about 30 to 50 g of the 
aqueous solution or slurry per m2, followed by drying. 
The resulting board paper will have a satisfactory wa 
ter-repellency. In this case, however, care should be 
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taken to avoid the attachment of the water-repellent to ' 
the board paper in a too large amount, since otherwise 
the generation of smoke will tend to increase on heat 
mg. 
As mentioned above, the penetrating agent, the alkali 

compound as a smoke-inhibiting agent and the water-re 
pellent may be applied to a plaster board or the board 
paper constituting its outside in separate operations. It 
is, however, more convenient to formulate these three 
agents in a single (i.e. one liquid type) composition and 
apply such composition to the plaster board or the 
board paper by a single operation. I 
The said one liquid type composition may be com 

posed of the penetrating agent (e.g. aqueous ethanol), 
the alkali compound (e.g. sodium formate) and the wa 
ter-repellent (e.g. petroleum resin, polyfatty acid) dis 
persed in an aqueous medium. For this purpose, a sur 
factant of the formula: 

OA 

OB 

wherein R1 is alkyl, aralkyl, A and B are each hydrogen 
or R1O—(CH2CH2O),,—- and n is a number of about 1 to 
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30 in the form of, for example, about 0.5 % by weight of 
aqueous solution is advantageously used as the penetrat 
ing agent. 
The one liquid type composition may be prepared, 

for example, by ?rstly dissolving sodium formate in 
about 20 to 30% by weight aqueous ethanol so as to 
make a concentration of about 15 to 30% by weight of 
the sodium formate and mixing the resultant solution 
(about 90 to 85 parts by weight) with a petroleum resin 
emulsion having an available solid content of about 5 to ' 
10% by weight (about 10 to 15 parts by weight). 
The thus obtained one liquid type composition is 

stable and exhibits a remarkable smoke-inhibiting effect 
when applied to a molded plaster board, for instance, in 
a proportion of about 20 to 300 g/mZ. 
As for the smoke-inhibiting effect on a plaster board, 

the alkali metal salts are generally superior to that of the 
alkaline earth metal salts. On the other hand, the alka 
line earth metal salts are usually superior to the alkali 
metal salts in the adhesion between the plaster and the 
board paper. It is favorable to treat a board paper with 
mixed salts (i.e. alkali metal salts and alkaline earth 
metal salts) which have the combined characteristics of 
the both metals and to mold a plaster ‘board using the 
thus treated board paper. For example, a board paper 
may be dipped in or coated with an aqueous solution 
containing sodium formate and calcium formate in a 
weight ratio of 1:00 1-2, preferably 1 : 0.1-1. The pene 
tration of the solution is promoted by previously apply 
ing the said penetrating agent to the board paper or by 
incorporating such penetrating agent into the solution. 
The resulting board paper may be, if necessary, treated 
with a water-repellent. 
A plaster board can be molded by charging a plaster 

slurry, which is prepared by kneading water and plaster 
halfhydrate, between the two pieces of board paper and 
hardening the plaster slurry, followed by drying. The 
plaster halfhydrate may be in either of a-form or B 
form. Further, in order to improve the adhesion be 
tween the plaster layer and the board paper, organic 
adhesives such as polyvinyl alcohol, methyl cellulose, 
dextrin and synthetic resin emulsion may be ‘incorpo 
rated into the plaster slurry. 
The smoke-inhibiting treatment of this invention may 

_ be applied to a lightweight plaster board which contains 
air bubbles or lightweight aggregates in the plaster 
layer. ‘ 

The present invention will be illustrated in greater 
details with reference to the following examples, but the 
present invention is not limited to those examples and 
can be applied in various ways within the scope of the 
invention. Unless otherwise stated, all percentages and 
parts in the examples are by weight. 

EXAMPLE 1 

An aqueous solution containing 0.5 % of “Neocol 
SW-C” (surfactant made by Daiichi Kogyo Seiyaku 
Co.) as a penetrating agent was applied to a commercial 
plaster board (9 mm in thickness) by spraying in an 
amount of 60 g/m2 or 100 g/m2. Then, without drying, 
an aqueous solution containing 30 % of the alkali com 
pound was applied thereto by spraying in a predeter 
mined amount, and the resulting plaster board was dried 
at 60° C for 8 to 12 hours. After cooling, the plaster 
board was measured for the smoking coefficient accord 
ing to the surface-heating test as speci?ed in J IS A-132l. 
The results are shown in Table l. 
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In Test No. 1,,the commercial plaster board was used, 7' 
as it is, as control. In Test Nos. 17 to 20,,the commercial 
plaster board was treated with any aqueous solution 
containing a known ?ame-retardant. - 7' . 7 

As shown in Table .l, the, plaster board treated with 
the known ?ame-retardant (Test Nos. 17 to 20) exhibits 
no improved smoke-inhibiting effect as compared with 
the untreated commercial plaster board used as control 
(Test No. 1). On the other hand, the plaster board 
treated according to the present invention (Test Nos. 2 
to 16 and 32 to 34) exhibits an excellent smoke-inhibit-l 
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6 
hours and allowed to cool. The plaster board was mea 
suredfor the smoking coefficient in the same manner as 
in Example 1. The water-repellency was judged by 
dropping waterdrops onto the surface of the plaster 
board. The results are shown in Table 2. 

> In Test No. 21, the plaster board was treated with an 
aqueous sodium carbonate solution alone. In Test Nos. 
22 to 24, the plaster board was treated with an aqueous 
paraffin was emulsion of 2.5 % available solid content. 
In Test Nos. 25 and 26, the plaster board was treated 
with an aqueous petroleum resin emulsion of 3% avail 

mg effect " . . able solid content. In Test No. 27, the plaster board was 

Table 1 treated with an aqueous silicon resin emulsion of 20% 
‘ > Alkali‘ Penetrat- resin content. 
ComEund . ing- Surface-heating 15 

Test Aqueous . Amount agent , test Table 2 

No. solution (g/ml)_'3 . (g/mz)‘3 _ T A6 C.A. Water-repellent Surface-heating 

1 _ _ 5 _ _ _ o 54 _Test Amount test Water- _ 

2 30 % Water ‘210 — 0 ' 8 No. Agent (g/m2)'l TAG C.A. Repellency 

glass ‘ 20 21 o 6 No 3 30 ‘7 W t 105 ~—. 0 A 22 "' _ ' 
gm: 8' - 22 Paraf?n 61 o 9 Slightly poor 

4 30 % Water 87 ‘ -- 0 35 W1“ . 
glass -. 1 23 Paraffin 105 0 ll Shghtly good 

5 30 % Sodium 210 60 0 5 Wax 
carbonate 24 Paraf?n 145 0 13 Good 

6 30 % Sodium 105- 60 0 7 wax 
carbonate 25 25 Petroleum 6l 0 8 Good 

7 30 % Sodium 60 60 0 9 resin 
carbonate ' . ~ 26 Petroleum 105 0 9 Good 

8 3O % Sodium 2l0 . 100 0 3 resin . 
alummate 27 Silicon 61 0 9 Good 

9 3o %'Sod1um 105 100 0 s _ resin 
aluminate ' 

10 30 % Sodium 60 100 0 14 30 NOW 
alumina“: ‘ "The amount indicates the one not of the agent itself but of its aqueous emulsion. 

11'1 30 % Sodium 210 100 0 14 

12' 30 s ' a 105 100 0 18 
l 23mg“ EXAMPLE 3 _ 

13* 30 v/ S d‘ 60 100 0 24 . 
,‘;.,§,;“‘“ ' ' Into a mnrture of 0.75 kg of ethanol and 2.05 kg of 

14 3° grails?!“ 21° 10° 0 6 35 water, 1.5 kg of sodium formate were dissolved, and 0.7 
15 30 ‘2% Sodium 105 100 0 8 k‘glof an aqueous petroleum resin emulsion of 6 % avail 

Ormate ‘ ’ a e solid content was unifo l ' r ‘ . 16 3o % Sodium 60 100 0 9 I ‘ rm y dlspe sed therein The 
forr‘nate . resulting liquor was sprayed onto the both sides of a 

32 Satulrgtgrd 210 100 0 21 40 commercial plaster board of “semi-non-inflammable” 
(231m? grade (9 mm in thickness). After the liquor penetrated 

33 sfol‘maled ‘105 100 0' into the board paper, the plaster board was dried at 60° 
(cgfulrgta) 22 C for 4 hours and then allowed to cool. Various proper 
galcium ties of the resultant plaster board were measured, and 

34 sz‘i’tfx'f?fd 60 100 i 0 24 45 the results are shpwn in Table 3. The plaster board 
' (c2115 %) passed the grade ‘non-m?ammable” according to the 

C c1um ‘ 
l ‘2 format‘: ?re-proof test. 
7 20 % Ammonium 210 100 0 41 

polyphosphate ' . 1 Table 3 

18 40 %hAmgonium 155 100 , 0 40 surface. 
P 05? ale‘ , ' 50 Sodium hetin Combus-Peel- Bendin Water 

19 39 % Gum." 2w ' i " 100 0 48 Test formate _tst'_ tibilitg! ing strength 4 repell 
dmogggomc' No. (g/m2)‘l TAG C.A. test‘ test“ (kg) ency'5 

2O 50 % Ammonium " 155 “ — 0 51 28 — 0 54 — Pass 27.2 Good 
If t v 29 61 0 21 Pass Pass 27.5 Good 

Now: 5“ am“ e V . 30 10s 0 15 Pass Pass 27.4 Good 

"Sodium acetate used in Test Nos. 11 ‘to 13 is a trihydrate. 55 3‘ 145 o 11 Pass Pass 28'0 G°°d 
“In Test No. 17, ammonium polyphosphate was used as a hot aqueous solution of Note: ' 
80“ C. ’ . ' * "The amount of sodium formate indicates the one of its mixed solution used for one 
“The amount indicates the one not of the agent itself but of its aqueous solution. side of the plaster board. 

EXAMPLE 2 

A commercial plaster board (9 mm in'thickness) was 
treated with a 0.5% aqueous solution of “Neocol 
SW-C” as a penetrating agent in an amount of 105 g/m2, 

' and then an aqueous solution containing 30% of sodium 
carbonate (anhydrous).v was applied thereto in an 
amount of 105 g/rnéby spraying. Thereafter, a water-re 
pellentawas applied -,to the“, plaster board by spraying, 

. and the plasterl board was dried at 60° C for 8. to 12 

65 

“The surface-heating test and the combustihility test were effected according to I IS 
A-l32l. 
"The peeling test was canied out according to 11$ A-690l. 
“The test condition of bending strength: test piece, 9 X 70 X 200 mm; spun 
(lengthwise), 150 mm. - 

"The water-repellency was judged visually by dropping waterdrops onto the 
treated surface. 

EXAMPLE 4 

A commercial board paper for plaster board (thick 
ness, 0.45 mm; basis weight, 280 g/ml) was impregnated 

- at room temperature with an aqueous solution contain 
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ing‘ calcium formate together "'Withor without sodium 
formate, dried at 80° C for 40 minutes and allowed ‘to 
stand overnight. ‘Two pieces of the board paper were 
?xed to a mold frame and then a plaster slurry, prepared 

8 
0.5 by weight). The impregnated board papers were 
then‘dried'att'80" C for 40 minutes and allowed to stand 
overnight.~'The board papers were ?xed to a vertical 
mold frame, and a foaming plaster slurry separately 

by mixing for 1 minute 500 parts of B-fo'rm plaster 5 prepared was charged between them. The foaming 
halfhydrat‘e, 10 parts of calcium sulfate dihydrate (re- plaster slurry was prepared by stirring a mixture of 50 
agent grade) and 350 parts of water, was charged be- parts of an aqueous solution containing 0.75% of poly 
tween them. After the plaster slurry was hardened, the oxyethylene dodecyclphenyl ether (foaming agent) and 
molded plaster board was taken out, dried at 60° C for '200 parts of an aqueous solution containing 0.3% of 
a whole day and night and formed into a plaster board 10 methyl cellulose (thickening agent) for 30 seconds by 
having a dimension of 250 X 250 X 9 mm. The plaster means of a commercial mixer, adding 500 parts of Cl. 
board thus obtained was tested for the tire-proof per- form plaster half-hydrate (water for normal consis 
formance and the peeling strength according to JIS tency, 37%) to the resultant foaming liquor and knead 
A-6901. The test results are as shown in Table 4. ing the resulting mixture for 1 minute by means of a 

In Test No. 35, non-treated board paper was used for 15 screw type stirrer. After the plaster slurry was hard 
molding the plaster board. The plaster board (Test No. ened, the plaster board was dried at 60° C for a whole 
35) emitted a large amount of smoke and therefore did day and night and then formed into a plaster board 
not pass the grade “non-in?ammable”, while all the having a dimension of 250 X 250 X 9 mm. The plaster 
plaster boards according to the present invention (Test board thus obtained was tested in the same manner as 
Nos. 36 to 38) passed the grade “non-in?ammable”. 20 described in Example 4. The results are as shown in 

Table 5. All the plaster boards according to the present 
Table 4 . . . 

inventlon passed the grade “non-in?ammable”. 

Table 5 
Peeling 
strength surface 

_ Formate Bulk k Bending heating Combusti 
Test Aqueous Amount density Back strength test bility 
No. _ solution (%)'I (g/cm) Top Side (kg) TAG C.A. test 

39 ' Na salt/Ca — 0.78 3.7 3.0 19.2 0 58 - 
salt = 1:0.5 
15 % aqueous 
solution 

40 Na salt/Ca 2.90 0.79 3.2 2.6 19.4 0 18 Pass 
salt = 110.5 . 

l5 % aqueous 
solution 

41 Na salt/Ca I 7.02 0.75 3.2 2.7 19.0 0 8 Pass 
salt = 1:05 ' 

l5 % aqueous 
. solution ’- I 

42 Na salt/Ca 11.55 0.81 3.1 2.5 20.0 0 7 Pass 
salt = 10.5 
15 % aqueous 
solution 

Note: I‘ . . 

"The amount indicates the weight percentage of the formate itself based on the board paper. 

F P‘ lin Slimme ormate ee g eating ., _ - 

Test Aqueous Am‘ount, strength test Cornbusti; EXAMPLE 6 
No- solution (%)'I .(kg) TAB C-A- bility 45 Alkali formates (i.e. Na formatezCa formate = 1:0.5 

35 - ~ 2.6 0 59 ‘ v f ‘U, , . by weight) were dissolved in an aqueous solution con 

36 Saturated 112 3-2 0 27 Pass taining 0.5% of polyoxyethylene alkyl(aryl) ether phos 
wlth Ca . , . \ 

formate _ pate (surfactant) to make a concentration of 15%, and 
37 ate "10 2-9 0 15 ‘ Pass the supernatant was applied to the back surface of a 

and Ca ' ' ' 50 commercial board paper (top, back side) as in Example 
formate 5 by brushing. After drying at 80° C for 40 minutes and 
8:153‘) . allowing to stand overnight, the resulting top board 

38 Na 10.1 2.6 V 0 7 Pass" paper was placed at' the lower part of the horizontal 
22mg: ‘ mold frame, and the foaming plaster slurry separately 
formate 55 prepared was charged thereon. Thereafter, the back 

31/ side board paper treated as above was placed on the 
N t g ‘ plaster slurry. The whole was pressed by a roller, hard 
0 e: - ~.- ‘ . g _ 

"‘The amount indicates the weight percentage of the formate itself based on the ened and dned at 60 C for a whole day night’ and 
board paper. " the molded ‘plaster board was formed into a plaster 

60 board having a dimension of 250 X 250 X 9 mm. The 
. f v - - . - EXAMPLE 5 oammg plaster slurry was prepared by stirring a mix 

A commercial top board paper prepared by a conven 
tional method (thickness, 0.5 mm; basis weight, 310 
g/ml) and a commercial back sideboard paper prepared 65' 
by a conventional method (thickness, 0.45 mm; basis 
weight, 280 g/ml) were impregnated at room tempera 
ture with an aqueous formate : calciun‘i- formate =' y1 : 

ture of 50 parts of an aqueous solution containing 0.75% 
of polyoxyethylene dodecylphenyl ether (foaming 
agent), 100 parts of an aqueous solution containing 0.5 
% of dextrin (adhesion agent) and 100 parts of an aque 
ous vsolution;containing 0.3% of methyl cellulose (thick 
ening agent) for 30 seconds by means of a commercial 
mixer-‘and‘ithen treating the resultant foaming plaster 
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slurry as in Example 5. The performances of the plaster 
board thus obtained are as shown in Table 6. All the 
plaster boards passed the grade “non-in?ammable”. 

10 
surfactants, water-soluble lower aliphatic alcohols and 
ammonia. 

6. The board according to claim 1, wherein the pene 

Table 6 
Peeling 
strength ‘surface 

Bulk {kg} bending heating combusti 
Test _£onnatr;(_%)? density Back strength test bility 
No. Top Back side (g/cm3) Top side (kg) TAG C.A. test 
43 4.20 4.46 0.87 3.1 2.7 21.2 0 6 Pass 
44 4.15 4.29 0.88 3.4 3.0 20.8 0 4 Pass 
45 4.11 4.08 0.85 3.3 3.0 21.7 0 6 Pass 

Note: 
"The amount indicates the weight percentage of the formate itself base on the board paper. 

The invention being thus described, it will be obvious 
that the same may be varied in many ways. Such varia 
tions are not to be regarded as a departure from the 
spirit and scope of the invention, and all suchmodi?ca 
tions as would be obvious to one skilled in the art are 
intended to be included within the scope of the follow 
ing claims. . 
What is claimed is: I 

1. A ?ame-resistant plaster board, characterized in 
that the board paper constituting the outside of said 
plaster board contains a mixture of sodium formate and 
calcium formate, and a penetrating agent. 

2. The board according to claim 1, wherein the board 
paper further contains a water repellant. ' 

3. The board according to claim 1, wherein the board 
paper contains 1 to 30% by weight of the mixture based 
on the weight of the board paper. 

4. The board according to claim 1, wherein the 
weight ratio of sodium formate and calcium formate is 
1:0.01-2. 

5. The board according to claim 1, wherein the pen 
trating agent is selected from the group consisting of 

15 trating agent is a surfactant of the formula: ,02/0080 

OOA 

20 08 

wherein R1 is alkyl or aralkyl, A and B are each hydro 
gen or R‘O—(CH2CH2O),,— and n is a number of about 
1 to 30. 

7. The board according to claim 1, wherein the board 
paper contains a surfactant as the penetrating agent in 
an amount of about 50 to 100 g/ml. 

8. A method for making a plaster board smoke-inhib 
ited on heating, which comprises treating the plaster 
board molded with an aqueous solution or slurry of a 
mixture of sodium formate and calcium formate to im 
pregnate the solution or slurry into the board paper 
constituting the outside of the plaster board, or by 
molding a plaster board usig as a. constituent of the 
outside a board paper previously treated with an aque 
ous solution or slurry of the said mixture. 

’ i i i i it 
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